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INTELLIGENT AGENTS USED TO PROVIDE 
AGENT COMMUNITY SECURITY 

Technical Field 

The present invention relates generally to a method and apparatus for providing 
security for an agent community and, more particularly, to such a method and apparatus 
5 including an investigative mode for determining the origination and intent of a rogue or 
mole agent. Further, the present invention relates to a method and apparatus for 
monitoring and policing an agent community to detect and/or prevent abnormal actions or 
non-approved agents within the community. 

10 Background Art 

Software agents are known in the art. Software agents are independent, 
executable, software generally designed for a single function. An agent community is a 
collection of agents for performing a single task or multiple tasks. The agent community 

15 may be resident and executing on a single computer or the agent community may be 
distributed and executing on a network of multiple computers. 

Agents are software entities displaying the traits of cooperation, learning and 
autonomy to various degrees. Agents use standard languages and protocols to reach 
common goals through collaborative cooperation, learn from experience and observation, 

20 adapt to their environment, and act on their own to pursue their own agendas. Some 
typical attributes of agents include adaptability, ability to communicate knowledge, 
persistence, inferential capability, personality (predictable behavior characteristics), and 
mobility. Some agents are able to travel from system to system to complete a specified 
task. Mobile agents are able to carry their data and execution context along with them as 
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they travel between communities. Agents may display some or all of these attributes, as 
well as other possible attributes not included in this list. 

When an agent community is built using known software tools, there is a 
possibility of invasion or inclusion of "rogue agents" or "mole agents." Rogue agents are 
5 agents whose purpose is to spy on or disrupt the agent community. Mole agents are 
agents whose purpose is to spy on the agent community and collect and provide 
information from within the community to a person, agent, or organization outside the 
agent community. 

During the community building process, an infiltration, either physical or 
10 electronic, may be used by unscrupulous individuals to insert or add rogue or mole agents 
to a community. These agents may then disrupt the operation of the community or they 
may simply spy on and report information about the community to outside the 
community. 

After the community is built, the possibility of outside infiltration of rogue agents 

15 remains. If there are no security controls or agents in place, a rogue agent may be added 
to the community from outside the community once the community is built and executed. 
Because of agent mobility or the ability to migrate between communities, it is possible 
for a rogue agent to migrate from one agent community to another agent community by 
posing as an authorized agent in the community. 

20 Communities are typically "trusting" software, assuming that new agents 

connecting or migrating are trustworthy by knowing the protocol. The intent is to make 
expansion of the communities easy by making it easy to add or replace agents. 

Previous approaches have included active human monitoring and intervention in 
the execution of the agent community. A human operator would be required to monitor 

25 the agent community and detect abnormal operations being performed by agents in the 
community. Additionally, the human operator must monitor agent migrations between 
communities. Upon detection of a rogue or mole agent, the human operator would then 
actively initiate security measures, such as isolation, continued monitoring, misdirection, 
and unauthorized agent termination. By requiring a human presence to perform security 

30 functions, the agent community efficiency and speed is decreased and expense is 
increased. Therefore, there is a need in the art to perform security-related functions in an 
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agent community using security agents without requiring human intervention. More 
specifically, there is a need in the art for a special set of agents to monitor and police an 
agent community for abnormal actions or unauthorized agents within the community. 

5 Disclosure of the Invention 

Accordingly, it is an object of the present invention to use security agents to 
perform security-related functions in an agent community. 

It is another object of the present invention to use security agents to monitor and 
1 0 police an agent community for abnormal actions of agents within an agent community. 

It is another object of the present invention to use security agents to detect and 
police unauthorized agents within the community. 

It is another object of the present invention to use security agents to perform 
security-related functions in an agent community without requiring human intervention. 
15 The present invention provides a method and apparatus for using security agents 

to perform security-related functions in an agent community. More particularly, security 
agents are used to monitor and police an agent community for abnormal actions of agents 
within an agent community and to detect and police non-approved or unauthorized agents 
within the community. 

20 These and other objects of the present invention are achieved by a computer 

implemented method of securing an agent community. A set of interdependent security 
agents are deployed within an agent community and the agent community security is then 
managed using the security agents. The security agents may include a configuration 
agent, a distribution agent, a secure copy agent, and a patrol agent. By using security 

25 agents to manage security in the community, greater efficiency is achieved by the 
community. Advantageously, the security agents are used to detect, monitor, and police 
unauthorized agents within the community. Further, there is a reduction in the burden on 
a human operator to monitor the security of the community. In an alternate embodiment, 
at least one security agent is deployed within an agent community to manage the 

30 community security. 
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In a computer system aspect, the present invention includes a processor for 
receiving and transmitting data and a memory coupled to the processor having agent 
information and sequences of instructions for execution by the processor. When 
executed by the processor, the sequences of instructions cause the processor to deploy a 
5 set of interdependent security agents within an agent community, and to manage the 
agent community security using the security agents. 

Still other objects and advantages of the present invention will become readily 
apparent to those skilled in the art from the following detailed description, wherein the 
preferred embodiments of the invention are shown and described, simply by way of 
10 illustration of the best mode contemplated of carrying out the invention. As will be 
realized, the invention is capable of other and different embodiments, and its several 
details are capable of modifications in various obvious respects, all without departing 
from the invention. Accordingly, the drawings and description thereof are to be regarded 
as illustrative in nature, and not as restrictive. 

15 

Brief Description of the Drawings 

The present invention is illustrated by way of example, and not by limitation, in 
the figures of the accompanying drawings, wherein elements having the same reference 
20 numeral designations represent like elements throughout and wherein: 

Figure 1 is a high level functional block diagram of a logical architecture 
according to an embodiment of the present invention; 

Figure 2 a high level block diagram of a computer usable with the present 
invention; 

25 Figure 3 is a high level flow diagram of an example of an agent migration as in an 

embodiment of the present invention; and 

Figure 4 is a high level flow diagram of an example of a patrol agent patrolling as 
in an embodiment of the present invention. 
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Best Mode For Carrying Out The Invention 

An agent community 100 includes multiple agents 102a-102n operating together 
5 to complete a single task or multiple tasks, e.g., mining databases for information, 
scheduling meetings, executing diagnostics at network nodes, routing electronic mail 
according to specified rules. The agent community 100 further includes a security 
community 104 to provide security-related functions by monitoring and policing agents 
102a-102n and additional agents migrating into community 100. 

10 The security, or police, community 104 is a set of interdependent agents within 

the agent community 100. The security community 104 is useful in applications such as 
monitoring and policing a marketing domain, privacy community, or an e-commerce 
community. The security community 104, in such applications, is used to ensure 
compliance with security rules and policies within the community-at-large. For example, 

15 the security community 104 would be relied upon to prevent a mole agent 106 from 
releasing confidential marketing information to individuals outside the community 100. 
Additionally, the security community 104 is responsible for detecting, controlling, and in 
many cases terminating, a rogue agent 108. Rogue agent 108 may be designed to destroy 
agents in the community 100 or simply be disruptive by deleting or rearranging 

20 community information. The security community 104 is designed to identify and handle 
unauthorized agents using several different types of security agents. 

A first type of agent in the security community 104, i.e., a configuration agent 
110, works with the existing configuration tools (e.g., specifying the agents allowed to 
execute in the community, specifying the host computers on which the agents are to 

25 begin execution) of the community 100 to provide a hidden password capability. A 
security token, based on the system, agent and an administrator password, is created for 
each agent by the configuration agent 110. The data is secured in the same way as the 
UNIX shadow password file is implemented. Typically, there is a single configuration 
agent 110 per computer. 

30 The configuration agent 110 is responsible for the creation of new agents, 

migration of agents from one community to another, and stopping agent execution. 
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A second agent, i.e., a distribution agent 112, distributes information throughout 
the community 100. The distribution agent 112 works in conjunction with the 
configuration agent 110, described above, and the secure copy agent 114, described 
5 below, to distribute agents and agent information between agents and communities of 
agents. The distribution agent 112 informs the configuration agent 110 of migrating 
agents and uses services provided by the secure copy agent 1 14 to migrate an agent to or 
from an agent community. 

A third agent, i.e., a secure copy agent 1 14, provides a secure copy facility. When 
10 contacted with a request from a user or human operator, another community, or another 
agent to load a new agent, the secure copy agent 114 also requires a correct security 
token be delivered from the configuration agent 110. If the token is correct, the copy is 
performed. 

A fourth agent, i.e., a patrol agent 116, patrols the community 100. The patrol 
15 agent 116, in alternate embodiments, may be mobile and patrol multiple communities. 
On receipt of a new agent connecting to the community 100, a "copy and activate agent" 
request for the current host, or if time has elapsed, the patrol agent 116 inventories the 
local host for active agents. The patrol agent 116 compares this list to the current 
configuration list maintained by the configuration agent 110. If an agent is part of the 
20 community 100, but not part of the configuration, the patrol agent 116 performs an 
action. If an agent is part of the community 100 and part of the configuration, but the 
specifics of the agent do not match, i.e., wrong size, the patrol agent 116 performs an 
action, as described below, e.g., advising a user or isolating the unauthorized agent. If an 
agent is attempting to migrate, but is neither part of the configuration nor matching any 
25 specifics provided by the configuration agent 110, the patrol agent 116 performs an 
action. 

Upon detection of an unauthorized agent, e.g., either mole agent 106 or rogue 
agent 108, the patrol agent 116 gathers all available information on the unauthorized 
agent, e.g., location, size, start time, creation time, owner, etc, and performs an action 
30 depending on the patrol agent security mode. There are four security modes of the patrol 
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agent 116 selectable by an administrator or user: passive, advisory, strict, and 
investigatory. 

It is to be understood that the patrol agent security modes are not mutually 
exclusive and that in different embodiments a patrol agent may transition between modes 
5 depending on the circumstances of the situation. 

In the passive or do nothing mode, the patrol agent 116 takes no action to detect 
or monitor unauthorized agents. 

With the patrol agent 116 in advisory mode, the patrol agent 116 informs the 
administrator of possible unauthorized agents. The advisory mode allows the patrol 
10 agent 1 16 to report on occurrences in case a procedural error occurred which needs to be 
corrected. 

In the strict mode, the patrol agent 116 deletes possible unauthorized agents and 
informs the administrator. In this mode, the patrol agent 116 goal is to save the 
community first and inform the administrator afterward in case a procedural error 
1 5 occurred requiring system recovery. 

The goal of the patrol agent 116 in investigatory mode is to isolate the 
unauthorized agent, if possible; otherwise, the patrol agent 116 deletes or disables the 
unauthorized agent. In either situation, the patrol agent 116 alerts the administrator as in 
strict mode. 

20 Isolation of the unauthorized agent may include several optional sub-modes. If 

the unauthorized agent is on a policed system, i.e., a computer having an agent 
community including a security community, and in the same user group, i.e., in a file 
permission sense, the patrol agent 116 uses a standard operating system interface, i.e., a 
debugger interface such as the /proc filesystem on a Unix-based operating system, to 

25 determine the information received or viewed by and sent from the unauthorized agent 
and redirects the information to the patrol agent 116. When operating to isolate an 
unauthorized agent in this mode, the patrol agent 116 may be referred to as a controller or 
interrogation agent and in alternate embodiments there may be a separate controller agent 
for fulfilling this role in the security community 104. Information received by the 

30 unauthorized agent is referred to as subscribed information and information sent is 
referred to as published information. 



7 



If the unauthorized agent is not on a policed system or not of the same user group, 
the patrol agent 116 redirects the backbone or network connection of the unauthorized 
agent. The patrol agent 1 16 provides the user with the records to which the unauthorized 
5 agent has subscribed. A particularly useful functionality as used against a mole agent 
106, the patrol agent 116 may also provide a mechanism for the user to feed false 
information to the unauthorized agent, thus doubling the mole agent 106 for community 
security use to obtain information about the agent's origin and purpose. In this manner, 
the administrator may then use the mole agent 1 06 to discern useful information about the 

10 person or organization who inserted the mole agent 106. 

Figure 2 is a block diagram illustrating an exemplary computer system 200 upon 
which an embodiment of the security community of the present invention may be 
implemented. The present invention is usable with currently available personal 
computers, mini-mainframes and the like. 

15 Computer system 200 includes a bus 202 or other communication mechanism for 

communicating information, and a processor 204 coupled with the bus 202 for processing 
information. Computer system 200 also includes a main memory 206, such as a random 
access memory (RAM) or other dynamic storage device, coupled to the bus 202 for 
storing security-related information and instructions to be executed by processor 204. 

20 Main memory 206 also may be used for storing temporary variables or other intermediate 
information during execution of instructions to be executed by processor 204. Computer 
system 200 further includes a read only memory (ROM) 208 or other static storage 
device coupled to the bus 202 for storing static information and instructions for the 
processor 204. A storage device 210, such as a magnetic disk or optical disk, is provided 

25 and coupled to the bus 202 for storing information and instructions. 

Computer system 200 may be coupled via the bus 202 to a display 212, such as a 
cathode ray tube (CRT) or a flat panel display, or to control panel CI of Figure C for 
displaying information to a user. An input device 214, including alphanumeric and 
function keys, is coupled to the bus 202 for communicating information and command 

30 selections to the processor 204. Another type of user input device is cursor control 216, 
such as a mouse, a trackball, or cursor direction keys for communicating direction 
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information and command selections to processor 204 and for controlling cursor 
movement on the display 212. This input device typically has two degrees of freedom in 
two axes, a first axis (e.g., x) and a second axis (e.g., y) allowing the device to specify 
positions in a plane. 

5 The invention is related to the use of a computer system 200, such as the 

illustrated system of Figure 2, to control the light output level of a fixture or a network of 
fixtures, such as fixture Dl of Figure D. According to one embodiment of the invention, 
the light output level of fixture Dl is controlled by computer system 200 in response to 
processor 204 executing sequences of instructions contained in main memory 206 and 
10 determining that the light output level is to be increased or decreased. Such instructions 
may be read into main memory 206 from another computer-readable medium, such as 
storage device 210. 

However, the computer-readable medium is not limited to devices such as storage 
device 210. For example, the computer-readable medium may include a floppy disk, a 

15 flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any 
other optical medium, punch cards, paper tape, any other physical medium with patterns 
of holes, a RAM, a PROM, an EPROM, a FLASH-EPROM, any other memory chip or 
cartridge, a carrier wave embodied in an electrical, electromagnetic, infrared, or optical 
signal, or any other medium from which a computer can read. Execution of the 

20 sequences of instructions contained in the main memory 206 causes the processor 204 to 
perform the process steps described below. In alternative embodiments, hard-wired 
circuitry may be used in place of or in combination with computer software instructions 
to implement the invention. Thus, embodiments of the invention are not limited to any 
specific combination of hardware circuitry and software, 

25 Computer system 200 also includes a communication interface 2 1 8 coupled to the 

bus 202. Communication interface 208 provides a two-way data communication as is 
known. For example, communication interface 218 may be an integrated services digital 
network (ISDN) card, a digital subscriber line (DSL) card, or a modem to provide a data 
communication connection to a corresponding type of telephone line. As another 

30 example, communication interface 218 may be a local area network (LAN) card to 
provide a data communication connection to a compatible LAN. Wireless links may also 
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be implemented. In any such implementation, communication interface 218 sends and 
receives electrical, electromagnetic or optical signals which carry digital data streams 
representing various types of information. Of particular note, the communications 
through interface 218 may permit transmission or receipt of agent and security-related 
5 information. For example, two or more computer systems 200 may be networked 
together in a conventional manner with each using the communication interface 218. 

Network link 220 typically provides data communication through one or more 
networks to other data devices. For example, network link 220 may provide a connection 
through local network 222 to a host computer 224 or to data equipment operated by an 

10 Internet Service Provider (ISP) 226. ISP 226 in turn provides data communication 
services through the world wide packet data communication network now commonly 
referred to as the "Internet" 228. Local network 222 and Internet 228 both use electrical, 
electromagnetic or optical signals which carry digital data streams. The signals through 
the various networks and the signals on network link 220 and through communication 

15 interface 218, which carry the digital data to and from computer system 200, are 
exemplary forms of carrier waves transporting the information. 

Computer system 200 can send messages and receive data, including program or 
agent code, through the network(s), network link 220 and communication interface 218. 
In the Internet example, a server 230 might transmit a requested code for an application 

20 program or agent migration or execution through Internet 228, ISP 226, local network 
222 and communication interface 218. In accordance with the invention, one such 
downloaded application provides for monitoring and policing an agent community to 
detect and/or prevent abnormal actions or non-approved agents within the community. 
Additionally, the security community and/or security-related information may be 

25 modified by a host 224 or server 230 using network link 220. 

The received code may be executed by processor 204 as it is received, and/or 
stored in storage device 210, or other non- volatile storage for later execution. In this 
manner, computer system 200 may obtain application code in the form of a carrier wave. 
An example is helpful to illustrate the operation of the present invention. Because 

30 agents may migrate between communities, it is necessary to check migrating agents to 
determine if they are unauthorized agents. In the example shown in the program flow 
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300 of the flow chart of Figure 3, a mole agent 106 attempts to migrate from another 
community to agent community 100 and report information back to an individual or 
organization outside the community 100. 

At step 302, a request is received at agent community 100 to migrate a new agent 
5 into agent community 100. The agent migration request is referred to security 
community 104, and in particular, to patrol agent 116. 

Upon receiving the request, the patrol agent 116 checks with the configuration 
agent 1 10 at step 304 to determine if the migrating agent is on the configuration list. The 
configuration agent 110 checks the configuration list for the migrating agent information. 

10 If the migrating agent is on the configuration list, the configuration agent 110 informs the 
patrol agent 116 that the migrating agent is on the list at step 3 06 A. 

Unless there are additional checks to be performed, the patrol agent 116 at step 
3 08 A permits the migration of the agent into the community. Additional checks to be 
performed may include a name, size, or cyclic redundancy (CRC) checks similar to 

15 checks performed on non-migrating agents depending on the community configuration, 
i.e., if the configuration agent specifies name checking, then only names are checked on 
agents. The patrol agent 116 directs the distribution agent 112 and secure copy agent 1 14 
to migrate the agent into the community 100. 

If the migrating agent is not on the configuration list, the configuration agent 110 

20 informs the patrol agent 1 16 at step 306B. The program flow proceeds to step 308B. If 
the migrating agent is not on the configuration list, then depending on the patrol agent 
mode, the patrol agent takes a particular action. Depending on the patrol agent 116 
configuration, the program flow proceeds to either a passive mode of step 310, an 
advisory mode of step 312, a strict mode of step 314, and an investigatory mode of step 

25 316. Depending on the patrol agent mode 310-31 6, the patrol agent may do nothing, alert 
a human operator to the presence of the unauthorized agent, prevent the migrating agent 
from migrating by not invoking the distribution or secure copy agents and informing a 
human operator, or allow the agent to migrate, but isolate the migrating agent from the 
rest of the community 100. 

30 Further, by isolating the migrating agent, the patrol agent 1 16 is able to coopt the 

migrating agent. In this manner, the patrol agent 116, and ultimately the human operator, 
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may be able to provide false information to the migrating agent in order to obtain 
information about the individual or organization that created or was using the migrating 
agent. In effect, the migrating agent can be doubled and used by the security community 
104. 

5 An example of the detection and isolation of a rogue agent is helpful to further 

illustrate the operation of the present invention. Because agents might infiltrate into a 
community, it is necessary to periodically check agents to determine if they are 
unauthorized agents. In the example shown in the program flow 400 of the flow chart of 
Figure 4, a mole agent 106 is in agent community 100 and reporting information back to 

10 an individual or organization outside the community 100. 

The patrol agent 1 16 is continually monitoring, at step 402, the agents 102a-102n 
in community 100. As part of agent monitoring, the patrol agent 116 inventories the 
agents in the community 100. As the agents are inventoried, the program flow proceeds 
to step 404 and checks with the configuration agent 110 to determine if the inventoried 

15 agents are on the configuration list for the community 100. The configuration agent 1 10 
checks the inventoried agent, as described above, and replies to the patrol agent at step 
406 A, if the agent is on the configuration list, and at step 406B, if the agent is not on the 
configuration list. 

Unless additional checks are to be performed, the patrol agent 116 proceeds to 
20 continue patrolling the agent community 100 and the program flow proceeds to step 402. 

If the inventoried agent is not on the configuration list, the configuration agent 
1 10 informs the patrol agent 1 16 at step 406B. The program flow proceeds to step 408 
and if the inventoried agent is not on the configuration list, then depending on the patrol 
agent mode, the patrol agent 116 takes a particular action, as described in conjunction 
25 with the previous example. Upon completion of the patrol agent action, the program flow 
returns to step 402. 

Advantageously, the present invention uses security agents to perform security- 
related functions in an agent community. The security agents monitor, detect, and police 
unauthorized agents within an agent community. 

30 
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It will be readily seen by one of ordinary skill in the art that the present invention 
fulfills all of the objects set forth above. After reading the foregoing specification, one of 
ordinary skill will be able to affect various changes, substitutions of equivalents and 
various other aspects of the invention as broadly disclosed herein. It is therefore intended 
that the protection granted hereon be limited only by the definition contained in the 
appended claims and equivalents thereof. For example, although only a single 
configuration, distribution, secure copy, and patrol agent have been described, it is to be 
understood that more than one of each may be present in a given security community. 
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What is claimed is: 



1. A computer implemented method of securing an agent community, 
comprising the steps of: 

deploying a set of interdependent security agents within an agent community; and 
managing the agent community security using the security agents, 

2. The method as claimed in claim 1, wherein the set interdependent security 
agents includes at least one of a configuration agent, a distribution agent, a secure copy 
agent, and a patrol agent. 

3. The method as claimed in claim 2, wherein the patrol agent has modes of 
operation including at least one of a passive, advisory, strict, and investigatory mode. 

4. The method as claimed in claim 3, wherein a patrol agent in investigatory 
mode isolates an unauthorized agent. 

5. The method as claimed in claim 3, wherein a patrol agent in investigatory 
mode doubles an unauthorized agent. 

6. The method as claimed in claim 1, further comprising the step of: 
migrating at least one security agent to another agent community. 

7. A computer implemented method of securing an agent community, 
comprising the steps of: 

deploying at least one security agent within an agent community; and 
managing the agent community security using the at least one security agent. 

8. The method as claimed in claim 7, wherein the at least one security agent 
is at least one of a configuration agent, a distribution agent, a secure copy agent, and a 
patrol agent. 
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9. A computer system for securing an agent community comprising: 
a processor for receiving and transmitting data; and 

a memory coupled to the processor, the memory having stored therein agent 
information and sequences of instructions which, when executed by the processor, cause 
the processor to deploy a set of interdependent security agents within an agent 
community, and manage the agent community security using the security agents. 

10. The system as claimed in claim 9, wherein the set of interdependent 
security agents includes at least one of a configuration agent, a distribution agent, a 
secure copy agent, and a patrol agent. 

1 1 . The system as claimed in claim 10, wherein the patrol agent has modes of 
operation including at least one of a passive, advisory, strict, and investigatory mode. 

12. The system as claimed in claim 11, wherein the patrol agent in 
investigatory mode isolates an unauthorized agent. 

13. The system as claimed in claim 11, wherein the patrol agent in 
investigatory mode doubles an unauthorized agent. 

14. The system as claimed in claim 10, further including sequences of 
instructions which, when executed by the processor, cause the processor to migrate at 
least one security agent to another processor. 
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Abstract 



A method and apparatus for using security agents to perform security-related 
functions in an agent community is described. More particularly, security agents are used 
to monitor and police an agent community for abnormal actions of agents within an agent 
community and to detect and police non-approved agents within the community. The 
security agents include a configuration, a distribution, a secure copy, and a patrol agent. 
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claims of this application is not disclosed in the prior United States application in 
the manner provided by the first paragraph of Title 35, United States Code, §1 12, 1 
acknowledge the duty to disclose material information as defined in Title 37, Code 
of Federal Regulations, §1. 56(a) which occurred between the filing date of the 
prior application and the national or PCT international filing date of this 
application: None 



(Application Serial No.) (Filing Date) (Status)(Patented, Pending, Abandoned) 



(Application Serial No.) (Filing Date) (Status)(Patented, Pending, Abandoned) 

And I hereby appoint: 

Paul W. Martin of Dayton, Ohio, Registration No. 34,870 , 
and Douglas S. Foote of Dayton, Ohio, Registration No. 31,013 , 
and James M. Stover of Dayton, Ohio, Registration No. 32,759 , 
and Michael Chan of Dayton, Ohio, Registration No. 33,663 , 
and Charlene Stukenborg of Dayton, Ohio, Registration No. 40,832 , 
and Benjamin J. Hauptman of Alexandria, Virginia, Registration No. 29310 , 
and Kenneth M. Berner Alexandria, Virginia, Registration No. 37093 . 

my attorneys with full power of substitution and revocation, to prosecute this 
application and to transact all business in the Patent and Trademark Office 
connected therewith. I hereby expressly waive my right to revoke the Power of 
Attorney granted above. Address all telephone calls to Paul W. Martin at 
telephone number 937/445-2990. Address all correspondence to Paul W. Martin, 
NCR Corporation, Law Department, 101 W. Schantz Avenue, ECD-2, Dayton, 
Ohio 45479-0001. 

I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 



under §1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application or any patent issued 
thereon. 

Full name of first inventor Paul SLKay . 

Inventor's signature V ^-^r Date: /^i^&^L*- IC, z^ =^ 

Residence 9940 Golden West Lane, Santee^alifornia 9207 1 

Citizenship United States of America 

Post Office Address Same as above 



